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2a )□ This action is FINAL. 2b)^ This action is non-final. 
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Drawings 

Figure 1 should be designated by a legend such as --Prior Art- because only 
that which is old is illustrated. See MPEP § 608.02(g). Corrected drawings in 
compliance with 37 CFR 1 .121(d) are required in reply to the Office action to avoid 
abandonment of the application. The replacement sheet(s) should be labeled 
"Replacement Sheet" in the page header (as per 37 CFR 1 .84(c)) so as not to obstruct 
any portion of the drawing figures. If the changes are not accepted by the examiner, the 
applicant will be notified and informed of any required corrective action in the next Office 
action. The objection to the drawings will not be held in abeyance. 

Applicants' specification discloses that Fig. 1 is a simplified diagram of a 
conventional apparatus for producing a copper foil (page 2, [0004]). 

Specification 

The disclosure is objected to because of the following informalities: 
page 16, line 13, it is unclear what is meant by "o 65°C". 

Appropriate correction is required. 

The lengthy specification has not been checked to the extent necessary to 
determine the presence of all possible minor errors. Applicant's cooperation is 
requested in correcting any errors of which applicant may become aware in the 
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specification. 

Claim Objections 

Claim 1 is objected to because of the following informalities: 
Claim 1 

line 9, it is suggested that the word -- of - be inserted after the word "integer". 
Appropriate correction is required. 

Claim Rejections - 35 USC §112 

I. Claims 4 and 5 are rejected under 35 U.S.C. 1 1 2, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 
Claim 4 

lines 2-3, recite "wherein said copper electrolytic solution contains an organic 
sulfur compound". 

We already know what the copper electrolytic solution contains from claim 1 , 
lines 1 -2. Thus, it is unclear from the claim language how claim 4 is further limiting the 
copper electrolytic solution. It is suggested that the word -- further -- be inserted after 
the word "solution". 
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II. Claims 1-5 are rejected under 35 U.S.C. 112, second paragraph, as being 
incomplete for omitting essential elements, such omission amounting to a gap between 
the elements. See MPEP § 2172.01 . The omitted elements are: the copper in the 
copper electrolyte solution. 
Claim 1 

lines 1-10, recite: 

A copper electrolytic solution containing as an additive a compound having a 
specific skeleton represented by formula (1) below, which is obtained by an addition 
reaction in which water is added to a compound having in a molecule at least one epoxy 
group: 



wherein A is an epoxy compound residue and n is an integer 1 or more. 

The copper electrolytic solution as presently claimed does not contain any 
copper. 



lines 13-16, recite "X is selected from the group consisting of hydrogen, a 
sulfonic acid group, a phosphonic acid and an alkali metal salt group or ammonium salt 
group of sulfonic acid or phosphonic acid". 



The alternative expression of the Markush group is improper (MPEP § 
2173.05(h)). 




(1) 



Claim 5 
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Claim Rejections - 35 USC § 102/103 



The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in 
public use or on sale in this country, more than one year prior to the date of application for patent in 
the United States. 

The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

I. Claims 1-4 are rejected under 35 U.S.C. 102(b) as anticipated by or, in the 
alternative, under 35 U.S.C. 103(a) as obvious over Rockett (US Patent No. 
3,264,216). 

Rockett teaches a copper electrolytic solution containing: 

• as an additive a compound having a specific skeleton represented by formula 

(1) below, which is obtained by an addition reaction in which water is added to a 

compound having in a molecule at least one epoxy group: 



wherein A is an epoxy compound residue and n is an integer 1 or more (= CH 2 =CH- 
CH2-O-CH2-CHOH-CH2OH) [col. 2, line 20]. 




CI) 
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The epoxy compound residue A of said compound having the specific skeleton 
has a linear ether bond (= CH2=CH-CH 2 -0-CH2-CHOH-CH 2 OH) [col. 2, line 20]. 

The compound having a specific skeleton includes any of compounds 
represented by formulae (2) through (9) below: 



ch.-cm-cmj ■ o :: .. ci--CK.-c(i-: 



V-Cft-CH, 

OH OH ; a} 



CHi-0-CH,-CH--CH,--OH 
CH-OH 

CHj-O-CH^CH-CHf-OH 



Cti -O -CM, 



wherein n is an integer of 1 to 5. 
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OH 

CK.-CHj-C-CHj-O-CHj-CH-CMj-oh 

j 6« 

CH,-0-Ofij-CH-Ctt, OH 
0* OH on oh" {8 j 

wherein n is an integer of 1 to 22 and 

wherein n is an integer of 1 to 3 (= the transitional term "comprising", which is 
synonymous with " including ", "containing", or "characterized by", is inclusive or open- 
ended and does not excludes additional, unrecited elements or methods steps) [MPEP 
§2111.03]. 

The copper electrolytic solution contains an organic sulfur compound (= an 
alkylated phenol sulfide) [col. 4, lines 24-34]. 

II. Claims 1-4 are rejected under 35 U.S.C. 102(b) as anticipated by or, in the 
alternative, under 35 U.S.C. 103(a) as obvious over Sawyer et al. ("Interaction of 
Anionic Detergents and Certain Polar Aliphatic Compounds in Foams and Micelles", J. 
Phys. Chem. (1958), Vol. 62, No. 2, pp. 159-166). 

Sawyer teaches a copper electrolytic solution containing: 

• as an additive a compound having a specific skeleton represented by formula 
(1) below, which is obtained by an addition reaction in which water is added to a 
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compound having in a molecule at least one epoxy group: 




(1) 



wherein A is an epoxy compound residue and n is an integer 1 or more (= the glycerol 
ethers) [page 162, Table II, "Compound"]. 

The epoxy compound residue A of said compound having the specific skeleton 
has a linear ether bond (= the glycerol ethers) [page 1 62, Table II, "Compound"]. 

The compound having a specific skeleton includes any of compounds 
represented by formulae (2) through (9) below: 




OH. 




OH 




CB,-CH-CH,-OH«H 4 -CH-CW t -C-C«,-CH-C* rD-HCM.-CH-CK, 
OB OH OH a OH OH 

GH 2 
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wherein n is an integer of 1 to 5. 



CHj-CH.-C-CHi-QH , 

0H,-O-eH,-Crt. 



CH,-O-CH,-CH--CH,-0H 



o« in OB OH ( 8> 

wherein n is an integer of 1 to 22 and 

0H <>*>■ CHj OH 6 H ( ft > 

wherein n is an integer of 1 to 3 (= the transitional term "comprising", which is 
synonymous with " including ", "containing", or "characterized by", is inclusive or open- 
ended and does not excludes additional, unrecited elements or methods steps) [MPEP 
§2111.03]. 

The copper electrolytic solution contains an organic sulfur compound (= DDS, 
SAS and PTBS) [page 162, Table II]. 



III. Claims 1 and 3 are rejected under 35 U.S.C. 102(b) as anticipated by or, in the 
alternative, under 35 U.S.C. 103(a) as obvious over De Almeida et al. ("Voltammetric 
and Morphological Characterization of Copper Electrodeposition from Non-Cyanide 
Electrolyte", J. ofAppl. Electrochem. (2002), Vol. 32, pp. 763-773). 
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De Almeida teaches a copper electrolytic solution containing: 

• as an additive a compound having a specific skeleton represented by formula 

(1) below, which is obtained by an addition reaction in which water is added to a 

compound having in a molecule at least one epoxy group: 

OH OH n (1) 
wherein A is an epoxy compound residue and n is an integer 1 or more (= glycerol) 
[page 763, "2. Experimental details"]. 

The compound having a specific skeleton includes any of compounds 
represented by formulae (2) through (9) below: 



CH ! -0-CH ! -CH-CH } --OH 
CH-OH 

CNi-0-CH r -CH--CHp-OH 
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wherein n is an integer of 1 to 5. 



0 (i , -C H-CH,-0-*C M H , -- ■>., C K,-C N-C H , 

<™ OM OB OH t8 v 

wherein n is an integer of 1 to 22 and 

C, 5 OH OK „, 

wherein n is an integer of 1 to 3 (= the transitional term "comprising", which is 
synonymous with " including ", "containing", or "characterized by", is inclusive or open- 
ended and does not excludes additional, unrecited elements or methods steps) [MPEP 
§2111.03]. 



Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 
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(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 4 and 5 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
De Almeida et al. ("Voltammetric and Morphological Characterization of Copper 
Electrodeposition from Non-Cyanide Electrolyte", J. ofAppl. Electrochem. (2002), Vol. 
32, pp. 763-773) as applied to claims 1 and 3 above, and further in view of Watson (US 
Patent No. 4,376,685). 

De Almeida is as applied above and incorporated herein. 

The solution of De Almeida differs from the instant invention because De Almeida 
does not disclose the following: 

a. Wherein said copper electrolytic solution contains an organic sulfur 
compound, as recited in claim 4. 

b. Wherein said organic sulfur compound is a compound represented by 
formula (1 0) or (1 1 ) below: 

X-R 1 -(S) n -R 2 -Y (10) 
R 4 -S-R 3 -S0 3 Z (11) 
wherein in formulae (1 0) and (1 1 ), R 1 , R 2 and R 3 are alkylene groups with 1 
through 8 carbon atoms, R 4 is selected from the group consisting of hydrogen, 
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s 

HjC-CHj-O-C- and 




X is selected from the group consisting of hydrogen, a sulfonic acid group, a 
phosphonic acid group and an alkali metal salt group or ammonium salt group of 
sulfonic acid or phosphonic acid, Y is selected from the group consisting of a sulfonic 
acid group, a phosphonic acid group and an alkali metal salt group of sulfonic acid or 
phosphonic acid, Z is hydrogen or an alkali metal, and n is 2 or 3, as recited in claim 5. 

Like De Almeida, Watson teaches copper electrodeposition. Watson teaches 
organic sulfur compounds represented by the formula: 



wherein M is an alkali metal or ammonium ion; n is from 1 to 6; R is an alkylene 
group of from 1 to 8 carbon atoms, a divalent aromatic hydrocarbon or an aliphatic- 
aromatic hydrocarbon containing 6 to 12 carbon atoms; Ri is a group represented by 
the formula M0 3 SR, wherein M & R are as described above; and 

wherein R 2 & R3 are each hydrogen or an alkyl group having from 1 to 4 carbon 
atoms (col. 3, line 58 to col. 4, line 47). The sulfur compounds are additives which 
provide bright and leveled copper electrodeposits (col. 1, lines 8-14). 



Ri-(S) n -RS0 3 M 
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It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to have modified the solution described by De Almeida with (a) and 
(b) above because organic sulfur compounds represented by the formula: Ri-(S) n - 
RSO3M would have provided bright and leveled copper electrodeposits as taught by 
Watson (col. 1 , lines 8-14; and col. 3, line 58 to col. 4, line 29). 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to EDNA WONG whose telephone number is (571) 272- 
1349. The examiner can normally be reached on Mon-Fri 7:30 am to 4:00 pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Nam Nguyen can be reached on (571) 272-1342. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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EW 

April 5, 2010 



/Edna Wong/ 
Primary Examiner 
Art Unit 1795 



